Background: Dehydrating therapy to relieve brain edema is one of main methods to treat acute intracranial hypertension (ICH) after spontaneous cerebral hemorrhage. However, little is known regarding how much the negative fluid balance should be and indications of optimal fluid status. This study was to investigate whether mild permissive hyperlactatemia within initial 3-day is an available indicator guiding fluid management in patients with acute ICH.
Introduction
Acute intracranial hypertension is a life-threatening complication in patients with spontaneous intracerebral hemorrhage [1] . One of the main methods to treat acute intracranial hypertension (ICH) is dehydrating therapy, a method that actually reduces blood volume appropriately and maintains minimum fluid status to decrease intracranial pressure as much as possible [1, 2] .
However, little is known about how much the negative fluid balance should be and the indicators for optimizing fluid management of ICH treatment. Lactate, a substrate of carbohydrate metabolism, is formed from pyruvate in the glycolysis pathway [3] . When the oxygen supply is scarce or interrupted, anaerobic metabolism predominates and serum lactate levels rise [4] . Elevation of serum lactate has been considered to be strong indicator of hypovolemia [5] . However, recent studies have shown that hyperlactatemia appeared in 40%-62% patients after neurosurgery, but didn't correlate to systemic hypoperfusion in craniotomy patients [6] . Of those patients, elevated lactate was not associated with systemic complications such as myocardial infarction or mortality. Higher metabolic rate and oxygen demand of the brain may be explained for elevation of serum lactate in patients with spontaneous intracerebral hemorrhage [6] . Moreover, recent evidence suggests that the neurons may utilize lactate as an energy substrate [7] . Thus, we believe that the mild elevation of serum lactate is reasonable and beneficial for the patients with ICH who undergoing dehydration treatment. Our hypothesis is that early permissive mild elevation of serum lactate in those patients receiving dehydrating therapy could be a guiding goal to optimize fluid management.
Methods

Study design
We performed a retrospective cohort analysis of Table 1 shows the baseline characteristics of the three group patients. Although there was no significant difference of the fluid balance among the three groups, the amount of daily fluid input in the Millactate group was the least (P<0.01), and the Normallactate and High-lactate group was similar. The serum lactate, creatinine, APACHEⅡscore, GCS score, and types of dehydrating agents at admission among the three group patients were not significant differences. 
Results
Cohort description
Outcomes in patients with different goals of daily serum lactate level over the first 3-day
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Continuous variables were expressed as mean ± SD or median (25 th percentile-75 th percentile). Categorical variables were expressed as n (%). APACHEⅡ, acute physiology and chronic health evaluationⅡscore; GCS, Glasgow Coma Score. a Normal-lactate group was defined as daily serum lactate level <2 mmol/l within 3 days after admission, and Mild-lactate group was 2-3.5 mmol/l and High-lactate group was >3.5mmol/l respectively.) according to the serum lactate level after admission. b P for global comparisons among groups by Kruskal-Wallis and chi-squared tests for continuous and categorical variables, respectively. Count variables shown with group percentage as n (%); continuous variables were expressed as mean ± SD. 
Discussion
Dehydrating therapy to relieve brain edema is one of crucial approaches to treat ICH after spontaneous cerebral hemorrhage [1] . Nevertheless, how much the dehydration should be? To date, little evidence in the way of laboratory values to the brain evident on CT scans that can be used to guide the optimal dehydration amount. We retrospectively analyzed data and found that permissive mild hyperlactatemia with a range of 2.0-3.5 mmol/l within the first 3-day after admission correlating with lower 30-day mortality, which could be a reference range to optimize fluid management for those acute intracranial hypertensive patients.Previous studies have established that serum lactate elevation was associated with inadequate tissue perfusion, particular the heart, liver and kidney [5, 8] . The correlation between elevated lactate at presentation and increased mortality has been known for decades and traditionally a threshold of 4 mmol/L has been used [9] [10] [11] , other studies have showed that even modest increases in serum lactate with a threshold of 2.5 mmol/L are associated with poor outcome for septic patients [12, 13] . In the present study, we set a threshold of 3.5 mmol/L as remarkable high lactate and found that the 30-day mortality of those patients was significant higher than that in patients with serum lactate less than 3.5mmol/l, which is consistent with other findings [11] . There are, however, limitations, mainly inherent to the single-center retrospective study design with limited sample size. In addition, the serum lactate level may not optimal as it's not calculated by large sample.
Moreover, these results only apply to intensive care units with a similar patient profile. A prospective design needed to strengthen the reliability of results.
Conclusions
For ICU patients with ICH induced by spontaneous cerebral hemorrhage who accept dehydrating treatment, we found an optimal range from 2-3.5mmol/L of serum 
